IL-6 and soluble IL-6 receptor stimulate the production of MMPs and their inhibitors via JAK-STAT and ERK-MAPK signalling in human chondrocytes.
Elevated concentrations of IL-6 (interleukin-6) and sIL-6r (soluble IL-6 receptor) in the synovial fluid and serum of patients with arthritis have been implicated in joint cartilage destruction. This study examined the effects of IL-6 and sIL-6r on the expression of MMPs (matrix metalloproteinases), TIMPs (tissue inhibitor of metalloproteinases), the plasminogen activation system including tPA (tissue-type PA), uPA (urokinase-type PA) and PAI-1 (PA inhibitor type 1) using chondrocytes derived from normal human femur cartilage. The cells were cultured with or without 50 ng/ml IL-6 and/or 30 ng/ml sIL-6r in the presence or absence of the JAK3 (Janus kinase 3) inhibitor WHI-P131 or the MEK [MAPK (mitogen-activated protein kinase)/ERK (extracellular signal protein kinase) kinase] inhibitor PD98059 for up to 28 days. The expression of MMPs, TIMPs, uPA, tPA and PAI-1 was investigated at the mRNA and protein levels. MMP protein expression and pSTAT3 (phosphorylation of signal transducer and activator of transcription 3) and pERK (phosphorylation of ERK) were also measured. Treatment with both IL-6 and sIL-6r markedly increased the expression of MMP-1, MMP-13, TIMP-1 and PAI-1, while significantly decreasing the expression of tPA and uPA and stimulating pSTAT3 and pERK. Adding WHI-P131 or PD98059 decreased IL-6 and sIL-6r enhancement of MMP-1, -3 and -13. The results suggest that IL-6 and sIL-6r stimulate the production of MMPs and their inhibitor via JAK-STAT and ERK-MAPK signalling in chondrocytes.